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Contained in tlie 


| ASTRONOMICAL and N AUTICAL ErhRMERIS. 


FT may be proper firſt to premiſe, that all the Calculations 
are made according to apparent Time by 08 Meridian of 
_ = the Royal Obſervatory at Greenwich. They are likewiſe 
adapted to apparent Noon, except where they are otherwiſe 
Aiftinguiſhed, as the Eclipſes and Configurations of Jupiter's 
Satellites, the Moon's Places, &c, computed for Midnight, 
and the Diſtances of the Moon from the Sun and Stars for 
every third Hour; which are all computed to the apparent 
Times ſet down. VV Lg 
_ Apparent Time is that deduced immediately from the Sun, 
whether from the Obſervation of his paſſing the Meridian, from 

his Altitude obſerved ata Diſtance from the Meridian, or from 
bis obſerved Riſing or Setting. This Time is different from 

that ſhewn by Clocks and Watches well regulated at Land, 

which is called equated or mean Time. This will be ex- 
plained when we come to treat of the Equation of Time: © 
The Day is here ſuppoſed, according to the Method of A. 
tronomers, to begin-at Noon, or 12 Hours later than: the 


civil Day of the ſame Denomination, and to be counted up to 
24 Hours, or the ſucceeding Noon, when the next Day begins. 

Thus the Day of the Month and the Hour of the Day are the 
ſame in this Method as in the civil Account at Noon, and 


from Noon till Midnight; but from Midnight till Noon they 
. | U Ly . _- - liter; 


= differ for whereas in the civil Account a freſh Day is ſup· HE 


: % 


poſed to begin at Midnight, and the Hours to begin over 


again, in this Method the Day is ſtill continued beyond Mid- 
night, and the Reckoning of the Hours is continued up to 24. 


Thus the Diftances put down to January 10, 15 Hours, belong 


to January 11 at Three in the Boney by civil Reckoning. 
There ate 12 Pages for every Month. The firſt Column of 


the firft Page of each Month contains the Day of the Month; 
the Second,” the Day of the Week expreſſed contiſely by the 
initial Letter or Letters, Fu. ftanding for Sunday, M. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 


Thurſday, F. for Friday, and Sa. for Saturday : The third Co- 


lumn exhibits the Sundays and Feſtival of the Chureh of Eng- 
land, and other remarkable Days: The laſt Column ſhews at 
Top the Moon's Phaſes, or the Times of new and full Moon, 


and of the firft and laft Quarter, or two Quadratures with the | 


- Sun: Beneath are contained. miſcellaneous Phenomena, name- 
Iy, Eclipſes of the Sun and Moon, and Occultations of Planets 
or fixed Stars not leſsthan the fourth Magnitude, by the Moon, 
as they ſhould happen at Greenwich by the Tables; the Con- 
ee the Moon with: all Stars not leſs than the fourth 


agnitude, which can be Oceultations any where on the 


| Globe, between the Latitudes of 60. North and. 40% South .. 
The Conjunctions, Oppoſitions and Quadratures of the ſuperior. 


Fhnets with the Sun; and the Conjunctions and greateſt Rlon- - 
gations of the inferior Planets from the Sun, the Entrance of 


the Sun into the ſeveral Signs, and any. other remarkable Phæ- 
nomena. . %% | OO : 

The Stars are expreſſed by Bayer's Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star, is 


denoted = prefixing the Character of the Moon or Playet- 
0 


to that the Star, the Lime of the Conjunction being 
placed immediately after, The Caſe is the fame with' Reſpect 
to the Occultation of a Star or Planet by the Moon, only tliis is 
further diſtinguiſhed by the Addition of Im. or Immerſion, to- 
e the Diſappearance behind the Moon; and Em. or Emer- 


to ſignify the Re-appearance-of the ſame. Thus 8 W 


163. 22“. ligniſies that the Moon will be in Conjunction witk 
the Star d W on the Eighth Day at 16% 220, excluſive of 


Parallax: And 10d. ) H Imm. q 14). Em. 10b. 23/ figni- __ 


fies that the Moon will eclipſe 8 IL on the 1oth: Day, the 


Unmerſion being at 9h 14%, and at 10% 23“. apparent Time 


a at Greenwkch.. e 
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Tis de ſet down are thoſe only viſible at Green-* * 
wich? and the Circumſtances will not differ very widely in 
moſt Parts of the Kingdom; but in very dittant Places they | 
will differ very much, owing to the Change of the Moon's 
1 or it may become no Occultation at alt; The like 
be ſaid of Eclipſes of tlie Sun. 
<clipfes of the Sun, and Occultations of Fee" Stars by the 
Mon, if obſerved in Places whoſe Latitude and Longitude | 
are well determined, may be ap lied to the Correction of 
the lunar Tables; butt: if ate 4 in Places whoſe Latitude onl7 
is well known, may be applied to the Determination of the 
Longitude of the Place; but for this Purpoſe an accurate ra | 
culation muſt be made of the Moon's Parallaxes in Longi 
and Latitude, which makes this Method of ſettling the . 
tudes of Places, though a very accurate one, lefs convenient 
in Uſe for Perſons not much verſed in aftronomical Calcula- - 
tions. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as 
often and as carefully as poſſible, when they ſhall happen to 
be at any Place whoſe Longitude they have Reaſon to think 
has not been at all or but indifferently determined; fince the 
neceſſary Calculations may be made at any Time afterwards by 
themſelves, at leiſure, or en to the Skill of Aftronomers | 
and Mathemat'cians _ 

Eclipfes of the Moon are not liable t to this bannen 
the Longitude of any Place, where an Eclipſe has been ob- 
ſerved, being deduced immediately by taking the Difference 
of the Time Sf the Obſervation and? that fet doun in the 
Ephemeris, and converting it into Degrees, at the Rate of 

10 One Hour, &-:. or more briefly by Table Pages 6. 7, 8. 
9 the Tables requiſite to be uſed with the Ephemeris, But 

= _ the Beginni a hr Ending of an Eclipſe of the Moon cannot 
- — — Bode nearer than One Minute, and ſometimes 
| * 1 or Tes Minutes of Time, the Longitudes of Places can- 
not be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceflary to mention t at even this Point of Exactneſs 
will often be o reat Service If both the Beginning and . 
End of the Eelipfe be obſerved, a confiderably greater De- 
_ gies of Exactneis will be attained. 
The Conjundtions of the Moon with the Planets, or Sed | 
Stars not kf than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
* ö to inſtruct Mariners or T ravellers to look ouʒt 


V2 ea 


frequently for fuch Obſervations; which if they happen tao 

prove Occultations, and are carefully obſerved, will afford a 

certain Means of determining the Longitude. of the Place ß 

ono rr Tk „„ 
The Days of the Oppoſitions, e Ee. of the Pla- 

nets with Reſpect to the Sun, are Times at which they ought - 

to be ol ſerved in fixed Obſervatories, for ſettling the Elements 

of their Orbits by a Series of ſeveral Years Obſervations, - _ 
The Two firſt Columns of the Second Page of the Month 

contain the Day of the Month and Week as before; next 

follow the Sun's Longitude, right Aſcenſion in Time, Decli- 

nation, and the Equation of Time, with the Difference from 


* 


%% ms ne, N 
The Longitude of the Sun is made uſe of in moſt of the 
ſucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ſerve 
with the Help of the Moon's Longitude, to find the Diſtance: 
of the Moon from the Sun at any Time, independent af the 
Dittances contained in the Four laſt Pages of the Mon. h. TO 
| find the Sun's: Longitude at any Time different from Noon, 
Proportion muſt be made according to its daily Increaſe: - | 
Saying as 245. is to the Hour from Noon reckoned: by the Me- 
ridian of Greenwich, fo is the daily Variation of the Suns 
Longitude, to a fourth Number; which added to the Suns 
Longitude at the preceding Noon, gives the true Lengitude. 
ig x 
If the Time given be that of a Meridian different from 
_ Greenwich, it mutt be © firſt reduced thereto, by adding or 
ſubſtracting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 15, and One Minute of Time to 
15 Minutes, or more briefly by Pages 6, 7, and 8, of the re- 
quifite Tables) according as the Place is to the Weſt or te 5 
the Eaſt of Greenwich. Example: Suppoſe: any one ſhould 
want to know the Sun's Langitude, January 19, 1767, at 4. 
5 N being in 21 15%, Longitude Eaft of Greenwich. The 
Difference of Longitude turned into Time by Table Page 6, 
is 19. 25 which ſubſtracted from 4h. 354 becauſe the Place 
is Eaſt of Greenwich, leaves 3b, 10/, for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre- 
ceding Noon is, 98. 299. 18/. 2/7, and the following Noon is, 
105. 09, 19/,.4//. the Difference is, 19. 1. 2/, or 61/2. the daily 
Variation, Then fay, as 240. is to 3b. 100. fois 610 2// to 8“. 30, 
which added to 97. 29", 18,2“, the Sun's Longitude on the 
* Ls I 5 8 ; RS, 4g 3535 . n ; 5 preceding. - | 
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preceding ; Noa, g s 79.20% 26', re tes 1 


the Tims given. In like Manner any other of the 
Articles. is to. be ng by the Help of the Ephemeris, _ 
The Sun's Longitude ſeryes alſo to compute the Aberration | 
of the fixed Stars and Planęts. 


The Sun's right Aſcenſion in Time is uſeful. to the practi- 4 


sal Aſtronomer in regular Obſervatories, who adjuſts his 


Clocks by fidereal Time. It is alſo uſeful to him for convert- 


ing apparent into ſidereal Time; as ſuppoſe that of an Eclipſe ' 
of Jupiter's Satellites, in order to know at what Time it may 
be expected to happen by his Clocks: For this Purpoſe, the. 
Sun's right Aſcenſion. at the preceding Noon, together with 
the Increaſe of right Aſcenſion from Noon, muſt be added to 


the apparent Time of the Phenomenon ſet down i in the Ephe- * . 


meris. 
The Sun's right Aſcenſion i in Time ſerves alſo to compute | 


the apparent Time of a known Star's. paſſing. the Meridian: 


Thus fubſtract the Sun's right Aſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder 18 
the apparent Time of the Star's paſſing the Meridian nearly; 
from which the F Part of the daily Ingreafe of 
the Sun's right Aſcęnſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing! 
the Meridian. 

Hence the apparent Time may be found From: an obſerved. , 
Altitude of a known fixed Star, ſuppoſe. one contained Page 
12 ar 13 of the requiſite Tae as will be explained Nee, 

iter. 

The Sun's right Aſcenſion in Time i is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri- 
dian, as will be ſhewn under their proper Articles. 

The Sun's Declination is es to find the Latitude, 
whether at Sea or Land, from the Meridian Altitude obſerved; 
it is alſo requiſite for findin the Latitude from Two Altitudes , 
obſeryed with the Interval of Time meaſured by a Watch; 


it ſerves for computing the Sun's Azimuth, hay ing his Altri. | 


tude and the Latitude of the Place g ven, in order to find the 


Variation of the Compals; it is required zointly with the La- © 


titude of the Place and the Sun's horary Angle to compute his 
Altitude, if negleQed to be obſerved at the Timeof taking the 
Moons Diſtance from the Sun for finding the Longitude, bein 

_ uſeful tofacilitate the Calculation of the Effect of Refraction 1 
Parallaxy upon the Diſtance; it is alſo neceffary to calculate the 


apparent Fire: from — Altitude of the Sun at * 5 
b ä 


Howing . . 


a 


* 


* 


| ; 


the Time of the Suns Setting or Rifing; which; though a leſs 
accurate Method than the former of obtaining the Time, may - 
yet be uſeful when that cannot be had. For any of thefe Pur= 
\ poſes, the Sun's Declination muſt be found to the Time given 
neatly reduced to the Meridian of Greenwich, making Pro- 
portion pit as ta che daily Increafe or Decreaſe, in like 
| ee as Was ſhewn with RefpeR to the Sun's Longitnde. 
The Equation of Time is a Correction, which added to or 
| ſubſtraQed from the apparent Time (according to its Title at 
the Top af the Column) gives equated or mean Time, or that 
which ſhould be ſhewn by a good Clock er Watch. Ap- 
parent Time is that which takes its Beginning from the Paſſage _ 
of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptic, or was his Motion reduced © 
to the Equator or in right Aſcenſion uniform, he would always _ 
return to the Meridian after equal Intervals of Time, But his 
apparent Motion in the Ecliptic being continually varying, 
and his Motion in right Aſcenſion veing rendered further un- 
equal on Account of the Obliquity of the Ecliptic to the 
- - Equator, from theſe Cauſes it arifes that the Intervals of his 
Return to the Meridian become unequal, and the Sun will gra- 
dually come too flow er too foon to the Meridian for an 
equals Meigs fock. up thar of Clocks and Watches ought © | 


This Retardation or Acceleration of the Sun's coming te 
the Meridian is called the Equation of Time, and is contained - 
in the laſt Column but One of Page 2d; and when ee . 
according to its Title to the Apparent Time, or that deduced 
immediately from the Sun, gives the mean or equated Time, 
' whence the Error of a Clock or Watch may be found, 
and, It required, it may be corrected OO» 
Ik it js propoſed to convert mean Time into ape, 5 
this is done by a e, Procefs, by applying the Equation 
| of Time to the mean Time given, with its Title or Sign 
changed; vis. ſubſtraQting inftead of adding, and adding in- 
ſtead of S e oy 
The Equation of Time being fet down in the Ephemeris 
for the Noon at Greenwich, Proportion muſt be made accord- 
jag to the daily Difference, to find what it ſhould be at — 4 ä 
given Time reduced te the ſame Meridian, as in the preced- 
ing Articles, The laſt Column of this Page, containing the 
dilly Differences of the Equation, & deſigned for this Purpoſe, 


. 


_ 
5 J 


; *** "2 
| Ü to make any „* 
| ws aſtronomical Tables, and the Time given be apparent 
| Time; it is neceſſary firſt; to apply the Equatian of Time | 
thereto to convert it into mean Time; the Tables being dif- 
poſed according to mean Motions. Thiis the Articles con- 
tained in the Ephemeris anſwering to Nan were computed 
to ob. increaſed, or 24 Hours diminiſhed, by the Equation of 
Time: And the Moon's Places ſet down for Midnight were 
—— to 12%, increaſed or diminiſhed by the Equation of 
ine 

What has been Fa, be the Equation of Time 
chieſty reſpects the Aſtronomer, the Mariner baving 2 

to de with it in computing his ituke from the 
Diſtances from the San and Stars pany Heng pe rr 
Help of the: Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the ſame which he wilt obtain by: 
| ihe Altitades-of the Sun or Stars in the Manner hereafter. 
preſcribed. FE 
But if Watches made. upon Mi. John nee othef 
equivalent Principles thould be brought into Uſe at Sea, the 

apparent Time deduced from an Altitude of the Sun muſt e 
corrected by the Equation: of Time, and tlie mean Time 
found compared with that: hewn by the Watch, the Diffe- 
rence will be the Longitude: in Time from the Meridian by- 
which the Watch was fet; ad near a the Gaing af the Watch 
can be depended upon. 

The Equation of Time was computed. for the Ephemeris + 
176% from the Table, Page zd of-Mayer's Tables; but on 
Account of that Table being made only to the areft Second 
without Decimals, and the Neglect of the mal!! Equations of 
the Sun, the Calculatians of that Article in the Vear 8 
cannot always be depended upon nearer than Two Seconds, - 
For the Year: 1768 and the following Nea it will be com- 


puted in the ſtrict Manner explained in my Remarks upon 


that Subject, in the Philoſ. Tranfact. Vol. liv. P. 342 fer the 
Year 1764; namely, by taking the Difference of the Sun's 
true right Aſcenſion, and his mean Longitude corrected by 
the Equation of the Equincxes in right. Aſcenſion, and turn-- - 
ing it into Time at the Rate of 1. to 1/ Se. The Equa- 

tion of Time will be additive or ſubſtractive as the Suns true 
right Aſcenſion is greater or leſs than his mean Longitude. 
be Semidiameter of the Sun, Page 3d; is neceſſary to re- 
duce the Served Altitude of his upper or lower Limb to 5 

0 


— þ 


_ of the Centre; alſo to reduce the obſerved Diſtance of the 
Moon's neareſt Limb from the Sun's neareſt Limb to the Dif: 
tance of the Centres. It is alſo uſeful te Aſtronomers ts © 
verify or aſcertain the Exactneſs of the Scale of theit Micro- 
meters, by Compariſon with” the Meafure of the Sun's hori- 
_ zontal Diameter. This Practice is particularly ufeful in ſolar 
Esclipſes, when the Diſtance of the Cuſps or the Verſe. Sine 
of the uneclipſed Part has been meafured with the Micro- 


meter. The Semidiameters of the Sun in Mayer's Tables, on 


8 : the Model of the- 


which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diſtance to be 
16',2//, 8. which Mr, Mayer ſays he deduced from above 130 


Obſervations taken with his Six Foot murat Quadrant, which 5 


ſeemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majetly, and was made by Mr. John Bird after 
| Fig it Foot mural Arch, which he finiſhed. 
for the Royal Obſervatory at Greenwich, and put up there in 
the Vear . 17/50. Mr. Mayer made his Obſervations with his 
Six Foot mural Arch, from the Vear 1756, to the Time of 
bis Deceafe; with it he ſettled the mean Obliquity of the 
Ecliptic to the Beginning of the Year 1756, at 239. 28. 16//, 
which Dr. Bradley ſettled by his Obſervations made in the 
Years 1750 and 1751, at 239.28 18”, The Difference is 
agreeable to what ought to ariſe from the gradual Diminution 
af the Obliquity of the Ecliptic at the Rate of about 4 a Se- 
cond'in a Year. The ſame Inftrument he alfo uſed in ſettling 
the Elements of his ſolar Tables; and it is moſt probable that 
with the ſame he ſettled his Table of Refractions at the End 
of his ſolar Tables; the Agreement of this Table with Dr. 
Bradley's, ſee Page 2d of requiſite Tables, (being both fuited 
to the . me Temperature of the Air) is fo great, that tliey ſeem 
rather like One and the ſame than Two different Tables. 
_ » The Time of the Sun's Semidiameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit ofthe preceding or 
ſubſequent Limb over the Meridian to that of the Centre, when _ 
only One was obſerved. It ſignifies a Portion of apparent Time, 
or even mean Time, the Difference being abſolutely inſenſible 
upon ſo ſmall an Interval. It is found thus: Increaſe the Suns Se- 
midiameter in the Ratio of the Coſine of his Declination ts the 
Radius, to find his Semidiameter in right Aſcenſion, which turned 
into Time at the Rate of 1“. to 157, and 17 to 1 Sg the 
12 | . 7 | | "> "IE 
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Time tequired.” The Sun's Semidiameter in right Afcenfion 
is readily found by adding the Log. Cofine of his Declina- 
tion to the logiſtic Logarithm of his Semidiameter, the Sunt 


is the logiſtic Logarithm of his Semidiameter in right Aſcen- 


fion; which divided by 15 gives the Time of his Semidiameter 
_ paſſing the Meridian. If the Clock by which the Obſervation 
is made be regulated according to ſidereal Time, this Quantity 


muſt be increaſed in the Ratio of 365 to 366, if great Preci- 


From Time of the Sun's Sentidiameter paſſing the Meri. 


dian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, which en ſome 
Occaſions may have its Uſe.— The hourly Motion of the 


Dun is uſeful in computing wie and- lunar peut alſo in 
correcting the afſumed Longitude of the Ship, in order to 


find the Time from an Obſervation of the Diſtance of the 
Moon from the Sun, independant of the Diftances contained 
in the nautical Ephemeris; See Britiſh Mariner's Guide, Page 
49, and Table at the End of the ſame, Page 25, which is 
fo copied at Page 14 of requiſite Tables. The Logarithm- _ 
| of the Sun's Diftance is uſeful in the Calculation of the 
Places of the Planets and Comets. The Place of the Moon's 
Node fignifies its mean Longitude, and is neceſſary for find- 


ing the Equation of the equinoctial Points both in Longitude 
and tight Aſcenſion, the Equation of the Obliquity of the 


Ecliptic, and the Deviations of the fixed Stars in right Af. 


 cenfion and Declination. 0 | LOS, 

The Eclipſes of Jupiter's Satellites are well known to afford 
the readieft, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been {9 much reformed” 
within a Century paſt, and the Poſition of the moft diſtant 
Places determingd toequal Accuracy with the neareſt. It was. 
hoped that ſome Means __ be found of uſing proper Tele- 
ſcopes on Shipboard to obſerve theſe Eclipſes, and could this 
be effected, it would be of great Service in aſcertaining the 


+ 


Longitude of a Ship from Time to Time. In my Voyage to 


Barbadoes under the Direction of the Commiſſioners of Lon-' 


| 8 I made a full Trial of the late Mr. Irwin's Marine 


hair propoſed for this Purpoſe, but found it totally imprac- 
ticable to derive any Advantage from the Uſe of it; and, 
conſidering the great Power requiſite in a Teleſcope for mak- 
ing theſe Obſervations well, and the Violence as well as 
” 77 


154 J 


complete Management of a Teleſcope on Shipboard-will al- 


be underſtood to mean to diſcourage Trop founded. 
upon good Principles to get over this Difficulty, yr. 


The Telefcopes proper for obſerving the Eclipſes of Jupi- 
ters Satellites, are common reſracting Teleſcopes, from 15 to 
20 Feet, refle&ing Teleſcopes of 18 Inches or Two Feet, and 
Teleſcopes of Mr. Dollond's Conſtruction with Two Object 


Glaſſes from Five to 10 Feet; or, which are ſtill more con- 
venient, thoſe of 3+ Feet, which he has lately found a Method 


of conitructing with Three Object Glaſſes, which are as mana- | 
geable as reflecting Teleſcopes, and perform 2s much as thoſe | 


which he. makes of 10 Feet with. Two Object Glafſes, 


The Eclipſes of Jupiter's Satellites are obſerved by Aftrono- 


0 


mers at Land, as well in order to provide Materials for 


Ictegularities of the Motion of a Ship, 1 am- afraid e 


ways femain. among the Deſiderata. However, I would not 


improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 


which may be made by Perſons in different Parts of the Globe, 
whereby Z of ſuch Places will be accurately aſ- 
certained. It is indeed to be lamented that Perſons who viſit 
diſtant Countries are not more diligent to multiply Obſerva- 


tions of this K ind, for want of which, the Obſervations made 


by Aſtronomers on Shore loſe Half their Uſe, and the Improve - 


ment of Geography ſeems to be at a Stand. But it is to be 


hoped that an Emulation will ſpring up among thoſe who 


may have Opportunities of rendering ſo uſeful a Service to | 
the Public, to incite them to watch diligently for the Occa- 


ſions of obſerving theſe Eclipſes carefully, particularly of the 
Firſt and Second, which are moſt exact for the Purpoſe. The 
Eclipſes carefully calculated and ſet down in the Ephemeris, 
will ferve to advertiſe them and Obſervers in general of the 


20 when they ſhould attend to theſe Obſgrvations, * The 


Perſon who ſhall be under any Meridian different from Green- 
wich, muſt turn his Difference of Longitude into Time: See 


Table Page 6, 7, and 8, and add it to or ſubſtract it from 


the Time of the Eclipſe ſet down in the Ephemeris, according 
as he is to the & 
Time at which the Eclipſe will happen at his Meridian, 
8 He muſt further take care to regulate his Watch or 
Clock by apparent Time, or at leaſt to knew the Difference, 
as well in order to appriſe him of the Time to Took out — 
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or Weſt of Greenwich, to find the apparent | 


£0 


the Eclipſe, as for aſcertaining the apparent Time exactly 
at which he thall obſerve iy, 1 Altitudes of the Sun or 


Stars taken with an aftronomical Quadrant afford the beſt 


Means of regulating Clocks and Watches for occaſional Obſer- 


vations; or they may be taken with a Hadley's Quadrant, 


by Reflection from a Baſon of Water or Quickfilver, or from 

he Horizon of the Sea, if the Obſerver has an open Proſpect, 

and is not elevated above 5 or 600 Feet above the Level of 
he Sea. But, if Opportunity does not admit of taking equal 


Altitydes, the Time may be determined from One Altitude 
taken in any of the Methods above mentioned, at leaſt Two 
or Three Points of the Compaſs diſtant from the Meridian, 


but the nearer to the Eaſt or Weſt the better, the Latitude 


of 'the Place being known, or being found by Obſervations 
of the Meridian Altitude of the Sun or Stars made on Purpoſe, 
It will be better to take ſeveral Altitudes in order to take a 
Mean of the Reſults for greater Certainty. The Manner of 
computing the apparent Time from the Altitude of the Sun 

or a Star, will be obſerved when we come to treat of the 
Method of finding the Longitude by the Obſervations of the 
Dittance of the Moon from the Sun and Stars by the Help of 
the Ephemeris. „ „ 
The Obſerver being in a Place whoſe Longitude is well 


known, ſhovld be ſettled at his Teleſcope Three Minutes be- 


fore the expected Time of an Immerſion of the firſt Satellite; 
. "Six Or Eight Minutes before that of the fecond and third Sa- 


tellites; and a Quarter of an Hour or more before that of the 


Fourth Satellite ; chiefly on Account'of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion- 
ably ſooner: Thus if the Longitude of the Place is uncertain 


to 30 Degrees, anſwering to 12 Minutes of Time, he ought 


to fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
tioned above. Nevertheleſs when he has obſerved One Ec- 
9 — 5 of any Satellite, and thereby found the Error of the 


ables, he may allow the ſame Correctſon to the Calcula- 


tions of the Ephemeris for ſeveral Months, which will adver- 


tiſe him very nearly of the Time of expecting the Eclipſes of 
the ſame Satellite, and diſpenſe with his attending fo long, 
Ihe Immerſions ſignify the Inſtant of the Diſappearance of 


the Satellite by entering into the Shadow of Jupiter; and the 
_ - Emerfions fignify 2 of its Appearance at com- 


" 


. 


3 L 66 
ing out of the ſame. The, 


lite approaches nearer to his Body. Before the Oppoſition of 
Jupiter to the Sun the Immerſions and Emerſions happen 
on the Weſt Side of Jupiter, and after the Oppoſition on the 


Eaſt Side; but if an aſtronomical Teleſcope : be uſed, which 


reverſes : Objects, the e eee will be directly the con- 
trary, . Before the Oppoſit 

firſt Satellite are viſible ; and after the Oppoſition, the Emer- 
Hons only. The ſame is generally the Caſe with reſpect to 
the ſecond Satellite; both the Phænomena of the ſame Eclipſe 


are frequently obſerveable in the Two outer Satellites. The | 
Immerſions and Emerſions marked with an Aſteriſk in the 


Ephemeris are thoſe viſible at Greenwich. 


To know if an Eclipſe will be viſible in any Places find if 


Jupiter is 89, or 109. above the Horizon of the Place, and the 
Sun as much below it. This may be done near enough by a 
celeſtial Globe: Otherwiſe, the Time of the Sun's Riſing and 
Setting may be found for any Latitude by a Table of ſemi- 
_ diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectified, and many other Books; the Time 
of Jupiter's Riſing and Setting may alſo be found from the 


Time of his paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 


diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 


| | anſwering to the ſame Declination of the Sun: Remembering. 


always that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Denomination, the ſemidiurnal Arc 
will be more than Six Hours, and if they are of contrary De- 
nominations, it will be leſs than Six Hours. | 
The Immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according to apparent Time, the Lon- 
itude from Greenwich is found immediately by taking the 


. Dillrence of the Obſervation from the correſponding Time 
. ſewn in the Ephemeris, which muſt be turned into Degrees, 


c. by Table Page 5, 7, and 8; and will be Eaſt or Weſt ot 
Greenwich, as the Time obſerved is more -or leſs than that 


of the Ephemeris. 


ut. o | generally happen when the Satel- 
lite is at fome Diſtance from the Body of Jupiter, except 
near the Oppoſition of Jupiter to the Sun, when the Satel- 


ion, the Immerſions only of the 


1 


Example : Suppoſe an Emerſion of the firſt Satellite ſhould 5 5 


be obſęrved at the Cape of Good-Hepe, May 9, 1769, at 
700. 46/. 45/7, apparent Time: The Time by the Ephemeris 


bejng 


Sn CCC 
being 980. 33“ 12. the Difference is 15, 13/. 33/7. whence by 
Table Page, 6, 7, and 8; the Longitude of the Cape ſhould 
be 189. 23/ 15//. Eaſt of Greenwich, becauſe the Time ſup- 
| poſed to be obſerved at the Cape is more than that of the 
It may not be uſeleſs here to obſerve that the Longitude 
cf the Cape of Good Hope 1*. 13/. 33/==189. 23. 259. ſet 
_ down in the Biaitiſh Mariner's Guide, is that of the Town; the 
Latitude alſo belongs to the ſame; being both determined 
from the Obſervations of Meſſrs. Maſon and Dixon, who went 
thither under the Direction of the Royal Society, and obſerved 
the Tranſit of Venus in the Year 1761. Hence, by the Help of 
the Charts, I find the Longitude of the Cape Point or Pro- 
montory 189, 45/ Eaft of Greenwich, and its Latitude 


— 757 39. S. the Longitude of Cape Falſo, 199. 15 E. and its 
„ 


itude 349. 34 S. If theſe Determinations of the Situa- 
tions of the Cape Point and Cape Falſo are in any reſpect 
uncertain, jt ariſes from the Imperfection of the Charts 1 
was obliged to make uſe of, in reducing the Longitude and 
Latitude from the Cape Town to the Two mentioned Points: 


PFor from the near Agreementofthe Abbes de la Caille's Obſer- 


vations with thoſe cf Meſſrs. Maſon and Dixon, it is probable 
That the Situation of few Places is better determined than that 
of the Cape Town: But if any one has Poſſeſſion of any 
_ Manuſcript or printed Charts of theſe Parts that he thinks 
may be depended upon, or has any Opportunity of deter- 
mining the Points in Queſtion relatively to each other from 
the Compariſon of ſeveral Journals of Ships, he may perhaps 
fix theſe Places with more Certainty than is here pretended 


EET Ss | | 
It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
_ whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that can be obtained; which Correction applied to the Cal- 
culation of the given Eclipſe in the Ephemeris, renders it 
. almoſt equivalent to an actual Obſervation  _. - 
The Longitudes and Latitudes of the Planets, Page 4, 
ſerve to know where to look for them in the Heavens, and 
Fr ᷑ —KRT＋k. | e when 


* 


DD RT. 

when their Places may be [conveniently ſettled by comparing 
them with fixed Stars * the Help of a Micrometer in a Tele- 
ſcope. They alſo ſhew when they art in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 


them. They alſo ferve to enable Perſons leſs ſkilled to diſ- 


 tinguiſh-them from the fixed Stars. Their Declinations and 
apparent Time of paſſing the Meridian are particulary uſeful 
to Aſtronomers who are furniſhed with Quadrants and Tranſit 
Inſtruments well fixed in the Meridian, in ſetting their In- 
truments for obſerving their right Aſcenſions and Declinations. 
The apparent Time of a. Planet's paſſing the Meridian may 
be computed thus; the Planet's right Aſcenſion being calcu- 
lated from its Longitude and Latitude, and turned into Time, 
ſubſtract the Sun's right Aſcenſicn at Noon in Time from it, 
to find the Time of the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the © and Planets daily 
Variations in right Aſcenſion in Time; if the Planet is pro- 
greſſive in right Aſcenſion, or the Sum if it is retrograde, which 
call X; then ſay, by the Rule of Proportion; 8 
As 24: X: T:: X: e and Th will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
right Aſcenſion be greater than that of the Sun; in any other 
Caſe the lower Signs are to be made uſe of. | | 


gn as follows: Take the proportional Part of the 
Difference or Sum of the O and Planet's daily Motion in 
right Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24*. and take a 
further like proportional Part of this proportional Part; and 
again of this laſt, and fo on as far as is neceſſary, The Sum 
O all theſe proportional Parts added to the Time of the Pla- 
net's paſſing the Meridian found nearly, if the Planet's pro- 
gleſſiwe Motion in right Aſcenſion is greater than that of the 
Sun, otherwiſe ſubſtracted, gives the apparent Time of the 
- Planet's paſſing the Meridian. . | = 
Example: Let it be required to find the Time of the 
Moon's paſſing the Meridian, July 1 1767. f OY 
Ihe Sun's right Aſcention in Time July 1ft is, 6h. 40. 25/, 
and July 2d, 6%. 44. 33%. by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4/. 8/7, The Moon's right 
Aſcenſion July iſt at Noon by the Ephemeris, is 1599. 2/. an- 
- ſwering to 100. 367, 9“. of Time, and July 2d is, 1699. 39. an- 
EET, ſwering 


But perhaps it may be found more readily by continual ' 


„ | : 
ſmwering to 100; 187. 36% The Difference is, 42/. 28. of Tims; 
from which 4. 8, being fubſtracted leaves 39. 20%. Subſtract 
. 3 the Sun's right Aſcenſion July iſt, at Noon fam 
10d, 236/,8/), the Moon's right Aſcenſion the ſame Noon; the 
Remainder 30. 55/. 43/7. is the Approximate Time of the 
Moon's paſſing the Meridian. The proportional Part of 384. 26 
anſwering to this, is 6. 1% and the proportional Part of 60. 17% 
189%; therefore 6“. 17“ and 9 or 6“. 26% added to * 1 
43 give 4 2. of; the 1 * Time of the Moon's 
pPäaſſing the Meridian. In the Ephemeris it is 4. 2/, It may 
alſo be computed by taking the Difference of the Moons 
right Aſcenſions at Noon and Midnight, but then half the 
| Sun's daily Variation in right Aſcenſion muſt be made uſe of, 
and Proportion muſt be made for 12 inſtead of 24 Honrs : 
And if the Moon paſſed the Meridian after Midnight, the 
Sun's right Aſcenſion at Midnight muſt be uſed, which is a 
| Mean between his 1 — Aſcenſions on the preceding and ſub- 
ſequent Noon. For the Planet's, it will be ſufficient to take the 
Rite proportional Fart mf. “ 
The Configurations of Jupiter's Satellites, Page 5, exhibit the 
apparent Poſitions of the Satellites with reſpect to each other, 
ad to Jupiter at ſuch an Hour of the Evening or Night as 
they are moſt likely to be obſerved, and ferve to diſtinguats 
the Satellites from one another. Jupiter is diſtinguiſhed by 


the Mark ©, and the Satellites by Points with Figures an- 


nexed, the Figure 1 ſignifying the firſt Satellite, 2 the ſecond 
Satellite, Cc. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point; 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. The Satellites are in 
the ſuperior Parts of their Orbits, or fartheſt from the Earth, 
when they are marked to the right Hand or Weft of Jupi- 
ter approaching him; or to the left Hand or Eaſt of Jupiter 
| N from him; but are in the inferior Part of their Orbits, 
or neareſt to the Earth, When they are marked to the right 
Hand or Weſt of Jupiter receding from him, or to the left or 
Eaft of Jupiter approaching him. The Cypher o ſometimes 
annexed to the Figure of the Satellite towards the Margin, 
ſignifies that it is inviſible on the Face of jupiter; and the 
black Mark , fignifies that it is inviſible, being eclipſed in 
Jupiter's Shadow, orbehind Jupiter, and eclipſed by his Body. 

The 7th and 5 following Pages of each Month contain the 
Moon's Place, and all the Ciz$umſtances relating to her Mo- 
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tions, and her Diſtances from the Sun and proper Stars, from 

which her Diſtance ſhould be obſerved for finding the Longt- 
- tude at Sea. The Longitudes, Latitudes, and Declinations of 
the Moon, and Time of her paſſing. the Meridian, afford the 


like Uſes with the ſame Circumſtances of the Planetary Mo- 
tions, and many more beſides. For the fake of greater. Preci- 
fion, the Moon's Longitude, Latitude, Right Aſcenſion, Decli- 
nation, Semidiameter, horizontal Parallax, with its. logiſtic 


or proportional Logarithm, are computed twice a Day, to Noon 


and Midnight, and may. readily be inferred to any interme- 


dite Time with the greateſt ExaQneſs, 


Example: Let it be required to find the Moon's Longitude | 
and Latitude, &:. July 16, 1767, at 16Þ, 22/ 16//, Firſt to 

find the Longitude, The Moon's Longitude, July 16, at 12. 
is 05. 69. 40. 25/7, and July 17 at Noon, os. 130, 47/. 4%, 
the Difference 59. /. 23/7. is the Muon's Motion in 12 Hours; 
ſay then, by the Rule of Proportion, 5 
As 12h. is to 4h. 22. 16/7. (rhe Exceſs of 165. 22. 16/7. above 
12h.) ſo is 7. /. 23/7. to 29. 35/. 41/7. which added to 


04.69. W the Moon's Longitude at 129. gives of. 99. 


16/% 6%, the Moon's Longitude nearly; but this muſt be cor- 
rected on Account of the Moon's unequal Motion in 12 
Hours, by Page 11 of requiſite Tables 1 

out of the Ephemeris the Two Longitudes of the Moon next 
preceding the given Time, and the Longitudes immediatelß 
following it, and ſet them down in Order one after another, ay 


follows. VVV 
. iſt Diff. fad. Diff. 


"it 0 „ 
| Midnight o. 40. 58, 7 10 51 8 
; | 1 Noon O. 13. 47. 24. 4 7. 3 
© Midnight 2 45.51. 2 C. 330 


33 
34+ . 


Take their Diffe ences, 7. 10... 51. Je. 94. 230.96. 3. 30% 


take the Differences of theſe Differences, or the 2d Differences, 
31.28/1.3/. 44/7. and take their Mean which is 3/.36//. Now look 
5 the Correction in Page 11 of requiſite Tables anſwering 
to 48. 22“ after Midnight, found on the Side, and 3“ 36 / at 
Top, 21“ will be found under 3/. and 28/. under 4/. the 


8 the Difference is 7//. whence 36/̃ will require 4//, and the 


Correction ſought is 21//ä 4 bh J. which, according to 
able, muſt be added (be- 


* 


or this Purpoſe take 


caule © 


| ference is greater or leſs than third firſt Dificrence, ; 


ings 85 ge 16, 6% the Moon Long 


N If the firlt Differences of the Fol I 9 ee | 4 
40% taken out. firſt increaſe and then decreaſe, Ot, Vice 
irſt decteaſe and then Incteaſe, take half the. Iffer-, 
of the Two 1 bs „ for the Mean Een 4 ik. 


0 e ge the Moon's 1 Tale 0 out of the in 2 x 
Two Latitudes preceding and 'Two following the given Time, 
and th them down. in Order, and take their firſt, an 7 71 N 
Differences, and the mean of the Two ſecond Diffetences ; find- 
— roportional Part of the Middle firſt Difference anſwering to 
ours and Minutes, c. of the 1 n Time after Nooh or, | 
Me ht; which correct in the fo owing, Mannet : We 
Table ge 11 with the Hour from; Noon or D 
the Side, and the mean ſecond Difference- at - 
the correſ Number of Seconds, which i to 55 6 
ſubſtracted from the propottional Part found above, according 4 
as the Motion in 12 Hours or firſt Differences. are decreaſing 5 
0 ingteaſing; or, more generally, according. as iſt WY 4385 . 


roportional Part correfied ; which now added” ty. 6: 23 
ſtrated from the Moon's Latitude at the preceding Noon or 
lianight, as the Latitude in theſe 12 Hours is ML or, 
decreaſing, gives the Mcon's Latitude corte&. . 
Example : The . 3 &, * my 16. 168. © 
2201, 26/7; Sorel 


5 Lat 101 1 


we 5 _ the Ephem. if. 0 pa 2d Dit. . — 
En ly 55 „ 


1 3 . . | | 4/49: 
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Fee. Arences rightly.in 


£ þ om, 130 5 

55 55 b 1 1 2/1; but th 

| 12. is to 4", 22 0 2 * +2 
. 5 be e e By adding 33 II. 88 from E 


anſwering to the e 4. 22“, and the Mean 
Bigge 4 40!!, becauſe. the firſt Diftere HCES are dere: 


or rather becauſe the firſt of them 18!. 26/1, is greater than. | 


5 the "laſt of them, 97 500 therefore the proportional £38 
| 7 is g!. 2/7. 


es 4 8 


the Moc 


. on ſome 3 Ee 11 be 2227 bo 8 7 


to, in,crder to obtain and apply the Co 
computing the 
1. If the Moon's Latitude taken 
| . and Midn'ght changes its Denon 
South or rank 8 to! 1 55 the dum of the To La 


2 teaſe, or ris ver "Art ae yy, then lk Erol 
e be Two fre ſecond Differences is to bo Wien or. 
the mean Sos 


Difference 
III. If the Series of Four bt Lamodes takey gut aeg . | 


creaſe and then decreafe abaut the Moon Latituc 
| take the Sum of the Two firſt Differences * anding on Each... 
Side of the greateſt Latitude for the 8 7 Pifferenca 5 tat 


8 Place correct the Moon's Latitude at Noon OF Nidoight b : 0 
8 


ſimple proportional Part firſt found ; and to the Latitut 
cortected, add always in this Cafe the. Orr 1 from Ta 
Page 11, anſwering to the Mean of the Two ſecond I 
1 his Subject 1 la by hem DIE 
efore I quit.this Su of Int tion - 
ferences, Ilha point aut e Method, by which the 
fame End may be obtained more readily, and with fewer 
Rules, by thuſe who are well as vainted with algebraical Sub- 
ftraftion and Addition, and the Manner of a plyi ing the Sig 
in thoſe Operations. Subſtract each Latitude ow the 
lowing for the firft Diffgrences, to which prefix the Sign — yy 
the Latitudes decreafe ; and fubſtract each firſt Difference, 
thus found, from the followiug one of the ſame Order for the 
ſecond Differences, Half the Sum of the Two ſecond Dif- 


PEN. 35% which 11700 to. 4 * 


5 , + 
8 89 
: n 
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Se, for any Hour, may be found. very readily by the Help of 
1 43 l | es the End of the requiſite 
Tables: F. 


0 | 
© "The Moen's Lon 


4 8 Latitude are uſed in compu ing 
? | 


be made uſe, 


of, which will be maſt convenient; the conſtant Quantity 
54791 muſt be added to the logiſtic Logarithms of the 


to every Three Hours of Apparent Time by the Meridian 
of Greenwich, and are deſigned to relieve. the Mariner from 
the Neceſſity of a Calculation, which he might think prolix 
and troubleſome, and to enable him, when compared with 
the ſame Diſtances obſerved carefully at eng 5 er his Lon- 


gitude readily and with little Danger of ke to a De- 
gree of Exactnefs that may be thought ſufficient for moſf 
nautical Purpoſes. But uſeful and valuable as the Practice 
of this Method may be at preſent, it is a Remark not un- 
- worthy our Notice, that there is Room to hope, by future Im- 
provements of the lunar Tables, and the Introduction of 
a more accurate Method of conſtructing Inſtruments, it may 
be carried to 2 much higher Degree of Perfection. 


ih 


and proper Stars, and generally from One Obje&t on each 
Side of hes, to afford the Mariner a greater Number of 
Opportunities of Obſervation, and a Means of attainin 1 
greater Degree of Exactneſs. The Diſtances from the Bun 


ar 
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nne computed. between adn Sack of üs eb White 
the Moon n Diſtances of 20. and 40 from the 
Sun, her Diſtance is computed only from à Star on the con- 


trary Side that the Sun is. When the is between the Dil. 


tances of 40 and 90 from the Sun, ber Diſtance is com- 
.Puted both from the Sun and from a Star on the contr 
Side to the Sun; when the Moon is above go® from the Sun 
her Diſtance is computed from Two Stars, one on each Side 
of her; though Fil her Diſtance is computed alſo from the 
Sun from 9d to 1200, Though the Diſtance of the Moon 
from the Sun or Star, well obſerved with a good Inſtrument, 
zs ſufficient to determine che Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to ſtill greater Accuracy, if the 
Obſerver takes the Diſtance of the Moon from Two Stars, ot 
the Sun and a Star, or, when the Moon is between 90 and 


120 Diftance from the Sun, from the Sun and Two Stars, 'if 


he can be ſo lucky as to obtain theſe ſeveral Obſervations. 

The Longitude being computed: from the Obſervations | 
made. . 1 — Star re Rs 55 Mean of the Reſults 
Fee bo. alen as ee ne ng neateſt to the true 
Longitude. In particular the Moon's ilfe ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
aſten as Opportunity permits, ſinee the Mean of the Reſults i 
WE at leaſt as exact again as either ſeparately, I mean 
as far as depends on any Imperfection of the Inſtruments, 
and unavoidable fall Brom _ in the Uſe of them; Er- 
rors cf theſe Kinds having a natural tendency to correct each 
other; for that ſmall. Error which ariſes from the lunar 
Tables will affect the Reſult from either Star ually. But the 
Error of Mr. Mayer's laft lunar Tables here made uſe of, fearce 
ever exceeding 1/--at the moſt, and ſeldom amounting to 20%. 
the Uncertainty hence ariſing in the Determination of the Lon- 
gitude can ſcarcely exceed half a Degree, and generally will 1 8 
not exceed 10 Miles. S 

The Diſtances ſet {had in the 1 afford the Ob- 
ſerver a ready Means of knowing the Star from hich the 
Moons Diſtance is to be obſerred; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, 1 the Seconds, at the apparent 
Time Ne nearly b eridian of Gteemvich; and 
direct his Sight to the E * or Weſt of the Moon, accord- 
1 as the . Pau * ee is 1 in 1 9 and 

| SFBE. 1 10, 


Star he feels for, if ve the Horizon es” the Air be clear, 
nearly in a Lise perpendicular to the Line of the Moons | 
| 12 or longer Axis, or, which is the fame „ inthe 
e t the Moon's ſhorter Axis produced. The Star W uf. | 
ways one of the brighteſt, ſo that tere is little Datiget ef 


= wi fling the 2%: 


 miillaking another for it, if the preceding "DireRtions" are | 


0 — obſerved. 5 0 Ti 2 at 3 19 9 4 
5 y by turning uppoſed Longitude from Greenwich 
Jag Fine, by Table Tage b, J, and 65 and adding ito of 
5 — 2 it from the Appatent Time at the Ship, -as its Lon- 
| eſt br Eaſt of Greenwich, It will be ſafficient-if 
- 04 Diſtance be cmnputed from) the ee within 1e or _ 
200. for ſetting the Quadrant. The 1 Ute ot the 


Diſtances of the: Mom from the Sim a i Stars; namely, 


in determining the Longitude by Sanne with the correF- 
Diſtances obfervrd at Sea, will be tThewn hereafter 
in its Proper Order, in the Diſſertation explaining the Me. 


| 3 re Lee * aer fon lelp oY 


Brily to Noon ant Midnight, aud therict' in et for 
every Three Hours, according” to the Method — 657 5g : 
ing the Moon's Latitude, Pag * 9 10 Except that the 
 Carrection of ſecond 5 — at the Middle of the Inter- 
ral to be interpolated, way taken of the Mean of the TW õ-vↄ 
ſceond Differences) and at the firſt and third Quarter of the 
Interval was taken 3 of the Correction juſt found at the _ 
Middle of the Interval; inttead ef chnfulting Table Pay 11. 
Which would however have given the fame Reſult; But, at 


the firſt 12 Hours when the Diftances of the Moon” am 1 


Star begin, and the laſt 14 Hours" when the Diſtanees end, 
there being only One ſecond Difference inſtead of To ſe. 
cind Differences on each Side to take k Mean of; this Me- 
 thod falls in theſe Caſes, and thetefore the following is to be 
fabſtituted in its ſtrad, being derived from Sif If ac Ne W. 


tons Solution of the Problem of drawing a Curve fi rgh the | 
Extremities of ay Number of given Or nates. at 
Prine. Math. Page 486. Edit. ult 5 5 


"From Far Diftarices! at Nod und Midnight Re 


my to interpolate Three'Diftances at the 3d, 6th, and 
Subſtract 


our of the firſt or laſt Interval. 


\ Sublrat each Diſtance from the following, for the firſt 
the 


Differences, and prefix the Sign —, if the Diſtances de- 


creaſe, Subſtract each firſt Difference thus found from the fol- 55 : 7 
lowing one ofthe ſame Order, for the ſecond Differences: And _—__*7 
in like Manner ſubſtract the firſt 2d Difference from the fol- 


lowing for the third Difference ; applying the Signs as in 


_ algebraic Subſtraction. Denote the firſt or laſt firſt Difference 
| __ by 6, the firſt or laſt ſecond Difference by c; according as the _ 
Interpolation to be made is for the firſt or laſt 12 Hours, 
| denote alſo the third Difference by d; and, a being put to 
ſignify the Diſtance at the Beginning of the Interval, the in- 


olated Diftances will be as follows: 
» Kea How of Gf ral + 3dr he: - ria 4 
At 6th Hour of firſt Interval a+EZb— + c+ +54 
At 85 Hour of firſt Interval 4 ＋ 1 -h 
At 3d Hour of aft Interval 4 4 4b - m ih? 
At 6th Hour of laſt Interval 4 +£b — Er 
At ↄth Hour of laſt Interval 2 4 410 - = x4r@ 


v0 adapting theſe Formulz to Numbers, great Care muſt 


be taken about the right Application of the Signs. Thus if 


b, c or d is Negative, apply the Number expreſſing the Value 
of that Term of the Formula where it is found with a contrary 
8 „ oo EET SE: RE 
Let me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two given ones, in order to 


take a Mean between it and the firſt or laſt ſecond Difference, 


the Interpolation at the Middle of the Interval or 6th Hour 
will be had true, the ſame as if the above Formule had been 


uſed: But at the Interpolation of the firſt and third Quar- 


ter there will be an Error of ri third Difference; which 
will becorretted, by applying + 5x or third Difference, to 
Number found at the firſt Quarter of the Interval, and —; £4 
do that found at the third Quarter of the Interval; Ily 
the ſame whether it be the firſt or laſt Interval. | 
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Wo ORES publliſied 0 the Pa ona: 
or LonGiTUDE, and ſold: by John Nourſe in 
the Strand, and NMeſkeurs Mount 1525 * on 
Torover-hill. . 


HE NAUTICAL ALMANACS 


of 1767, 170. * 1790, 1771, 1772. 775. ; 
and 1774+ | 


43 


. II. TABL Es requiſite to be uſed with the r - 
| CAL ALMANAC, Price 2s, 6d, _ 


III. PRINCIPLES of Mr. Sk Kato 
e with PLATES of the ſame. Price 5's. 


Iv. A ACCOUNT of the Going of Mr. Joux 
HaRR150N's Watch at the OY AE OB8889y a- | 
" ORC . Price 28. 6d. | | 


| v. The METHOD off Conftrudting MovnaL 


QvAaDRaNnTs, exemplified by a Deſcription of the 
 Brass MuRAL QUADRANT in the Royay 
_- OBSERVATORY at Greenwich: To which is added, 

The ME THOD of dividing -Aftronomical Inftru- 
ments; by Mr. Joun Bird, Mathemartical- Inſtru- 
ment-Maker. Price 2s. 6 0. | 


| VI. TABULE MOTUUM $OLIS.: 
INK Ne 
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BIAS MAYER. Price 108. 


UNA JUXTA s VS. 
en UM, AUTETYRS 
14 MAYER. Price 28. 6d. 


| vm. GENERAL TABLES for Correding the 
Apparent Diſtance of the Moon and a STAR or the 
SuN from the Effects of Refraction and Parallax, in 276 
0 SOT TIO e WD 


m ANA of 1773 is added; A new Table of Equa- 
tions to equal Altitudes; alſo, A Catalogue of the 


% 


N. B. To the NauTIcai ALmanac of 1769 ap 


annexed Inſtructions relative to the Obſervation of 


the Tranſit of Venus over the Sun's Diſk on June 


3d, 1769: And to the NAurIc AL ALMANAC 
of 1771 are added Tables for finding the Latitude 
from Two abſerved Altitudes of the Sun, with the 


Interval of Time, meaſured by a Watch; and new 
Tables for computing the Eclipſes of Jupiter's Third 
Satellite : And to the NauTIiCAL ALMANAC of 


1772 are annexed Two Methods for clearing the 
apparent Diſtance of the Moon from the Sun or a 
fixed Star of the Effect of Refraction and Parallax ; | 

and the Solution of a Problem in MER CaAToOoR's 


* 


NAVIGATION: And te the NAU TIC AT Al- 


Places of 387 Fix'd Stars, in Right Aſcenſion, De- 
clination, Longitude, and Latitude, adapted to the 


Year 1770, with their Magnitudes and annual Va- 


riations in Right Aſcenſion and Declination, cal- 
culated from the late Dr. Bradtey's Obſervations: 


And to the NAUTICAL ALMANAC of 1774 are 


added, The Reſult of a Series of 10 Years Lunar 
Obſeryations of Dr. Bradley, compared with a Set of 


manuſcript Tables; Elements of Lunar Tables and 
Remarks on the Hadley's Quadrant, by the Aſtrono- 
mer Royal; a Problem for finding the Error in the 

Poſition ofa Tranſit Teleſcope, and Two Examples 
off the Calculation of the Longitude from a Lunar 
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